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Abstract 

Background:  Multiple sclerosis (MS) is an inflammatory chronic disease that is characterized by an increased preva‑
lence of adverse mental health outcomes in patients with MS (pwMS). The main aim of this study is to investigate the 
factors of depression and anxiety in pwMS in the Kingdom of Saudi Arabia (KSA).

Materials and methods:  This is a cross-sectional study conducted in KSA during the period from March to June 
2020. Participants were recruited from the Neuroimmunology clinics in King Fahad Medical City (KFMC) and King Saud 
University medical city (KSUMC)in Riyadh City, KSA. The Hospital Anxiety and Depression Scale (HADS) was used to 
measure depression and anxiety. Fatigue Severity Scale (FSS) was used to measure fatigue in pwMS. A simple random 
sampling technique was utilized to select participants and the data were analyzed using SPSS v.24.0.

Results:  A total of 529 participants participated in this study with a response rate of 53.1%. The prevalences of anxi‑
ety and depression were 35.3% and 19.7%, respectively. The findings also revealed that depression was more likely to 
be significantly affected by being male, low education, unemployment, physical inactivity, and fatigue but the anxiety 
was significantly affected by region, unemployment, short duration since last MS relapse, physical inactivity, and 
fatigue.

Conclusion:  Anxiety and depression are not uncommon in pwMS. Given their impact on the lives of affected 
patients, early detection and management of these symptoms and their associated factors are crucial.
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Introduction
MS is one of the debilitating and pathologically complex 
neurological disorders that affect the central nervous sys-
tem [1]. Recent estimates of MS prevalence exhibited an 
increasing rate of disease from 2.3 million people in 2013 
to 2.8 million in 2020 worldwide including patients who 
are under 18 years old [2]. In the Kingdom of Saudi Ara-
bia (KSA), the total number of pwMS was 13,120 with a 

prevalence of 41 patients per 100,000 people [2]. AlJumah 
et al. found that the prevalence of MS was 7.7 per 100,000 
people from a sample of pwMS (age range from 11 to 63 
years) from 20 hospitals in KSA and the projected over-
all prevalence of MS was 40.4 per 100,000 people in 2017 
[3]. In general, MS affects females more than males with 
about a 2:1 female to male ratio worldwide [4]. In KSA, a 
similar female to male ratio was also estimated [3].

MS course may differ among patients; as some may 
experience a relapsing and remitting course while oth-
ers may have progressive disease [5]. Factors such as viral 
infections, lack of vitamin D, family or genetic history, 

Open Access

*Correspondence:  safanaalsaeed@gmail.com
1 King Fahad Medical City, Riyadh, Saudi Arabia
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12883-022-02632-2&domain=pdf


Page 2 of 10AlSaeed et al. BMC Neurology          (2022) 22:120 

mental health adverse outcomes (e.g., depression, anxi-
ety, and stress), residence area, and lifestyle may play a 
vital role in raising the prevalence of developing MS dis-
ease [6].

Prior studies have shown that MS is associated with 
a significant psychological burden including anxiety, 
depression, and stress which in turn leads to negative 
effects on a patient’s lifestyle [7–12]. The estimated prev-
alence of anxiety and depression in pwMS ranged from 
14 to 41% and from 14 to 54%, respectively [7–11]. For 
example, a systematic review and meta-analysis study 
showed that the estimated pooled prevalence of depres-
sion was 30.5% and it was 22.1% for anxiety [8]. Differ-
ent studies investigated the factors influencing the levels 
of depression and anxiety in pwMS [9, 12–15]. Karimi 
et al. showed that depression was significantly associated 
with a job, education, and economic status while anxiety 
was significantly associated with the economic status of 
pwMS [9]. A study by Pham et al. indicated that higher 
odds of anxiety were associated with higher depression, 
low education, and decreased quality of life [12]. How-
ever, Alsaadi et al. showed that factors including age, sex, 
education, disease duration, and Expanded Disability Sta-
tus Scale (EDSS) scores were not significantly associated 
with anxiety and depression in the United Arab Emirates 
[13]. A study conducted in Iran showed that depression 
in pwMS can be significantly predicted by physical prob-
lems, body pain, and fatigue [14]. A study in KSA showed 
that the prevalence of depression symptoms in pwMS 
was significantly associated with employment status and 
smoking while the severity of depression was associated 
with the level of education [15].

On the other hand, it is important to note that there 
are some invisible neuropsychiatric symptoms in pwMS 
that do affect their quality of life (QoL) and physical 
activity including fatigue [7, 16–20], dysphagia [21, 22], 
sexual dysfunction [23, 24], and bladder/bowel dysfunc-
tions [25–28] in addition to mood disorders [20], cogni-
tive impairments [20, 29–32], pain [33, 34], and vision 
changes [20, 35]. A study by Altmann et al. indicated that 
sexual dysfunction is significantly predicted by EDSS but 
not by anxiety and depression [23]. Alvino et al. showed 
that bowel dysfunction was significantly higher in women 
and MS-associated disability measured by EDSS [25]. 
Recent studies showed that about 50% of pwMS experi-
enced bowel dysfunction that can result in distress and 
humiliation [27, 28]. A recent review indicated that lower 
uniary tract symptoms in pwMS affect their QoL and a 
significant increased risk of mortality [36]. Previous stud-
ies also domnestrated that cognitive impairments (e.g., 
episodic memory decline, slowed cognitive processing 
speed, verbal fluency changes, difficulties in executive 
function, and reductions in visuospatial analysis) are 

prevalent among 70% of pwMS [29, 30], which are mostly 
presented at the time of disease diagnosis [31, 32]. pwMS 
also reported pain associated with MS including trigemi-
nal neuralgia, neuropathic, trigeminal neuralgia, burning 
limb, and musculoskeletal pain that might affect their 
lives [33, 34]. Lakin et al. provided a narrative review for 
most of these symptoms [20].

Therefore, considering the increasing prevalence 
of MS in KSA, and its associated adverse psychologi-
cal outcomes of depression and anxiety, there is a need 
to investigate the sociodemographic and clinical factors 
associated with these adverse outcomes. Hence, this 
study aims to investigate the factors influencing depres-
sion and anxiety in pwMS in KSA.

Materials and methods
Study design and settings
This is a cross-sectional study conducted in KSA dur-
ing the period from March to June 2020. Participants 
were recruited from the neuroimmunology clinics in 
King Fahad Medical City (KFMC) and King Saud Uni-
versity Medical City (KSUMC) in Riyadh, KSA. We also 
recruited patients utilizing a database obtained from 
the Arfa MS association. Arfa MS association is a non-
profit association supported by the Ministry of Human 
Resources and Social Development that aims to support 
patients and their families in many aspects by improving 
the QoL physically, psychologically as well as socially.

Sample
The population of the current study is all patients diag-
nosed with MS from the three cohorts described above. 
The inclusion criteria were all pwMS who are 18 years 
and above, can read and write, have at least 6 months his-
tory of MS, have no walking difficulty (i.e., by Is it by ask-
ing respondents and by reviewing their medical records 
in their respective hospitals), having no history of relapse 
in the last two months, and having no other acute or 
chronic medical conditions such as cancer, cardiovascu-
lar, respiratory, or hepatic diseases. Therefore, the total 
eligible population size is 1700 patients. Establishing a 
power of 80% with a 2% margin of error and 95% confi-
dence interval, the estimated sample size is 996 patients. 
Simple random sampling was used to select pwMS 
participants.

Instrument and data collection
The instrument of the current study comprises three sec-
tions. The first section pertains to demographic infor-
mation including participants’ age, sex, region, marital 
status, nationality, educational level, and work status in 
addition to clinical characteristics including duration of 
disease diagnosis, last MS relapse time, and daily physical 
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activity. The second section measures fatigue using the 
Fatigue Severity Scale (FSS). FSS consists of nine state-
ments describing the severity and impact of fatigue rang-
ing from 1 (strongly disagree) to 7 (strongly agree) with 
possible total minimum and maximum scores of 9 and 63 
points, respectively. Total FSS scores are usually reported 
as the mean score over the nine items, and higher scores 
indicate higher severity [37]. This study used the vali-
dated FSS Arabic version that demonstrated acceptable 
test-retest reliability, internal consistency, and psycho-
metric properties [38]. The third section consists of Hos-
pital Anxiety and Depression Scale (HADS) to measure 
anxiety and depression [39]. The scale includes 14 items 
assessing anxiety (7‑item) and depression (7‑item), which 
are rated from 0 to 3. The scores in each subscale are 
computed by summing the corresponding items, with 
minimum and maximum scores of 0 and 21, respectively 
for anxiety and depression separately. It can be catego-
rized as follows: from 0 to 7 points is considered as nor-
mal, from 8 to 10 as a borderline case, and from 11 to 21 
as a case (anxiety or depression) [39]. The present study 
utilized the validated Arabic version of HADS [40].

For data collection, an online version of the instrument 
was distributed to potential study participants. Before the 
questionnaire begins, the study objectives were explained 
to the patients, and were asked to agree to provide con-
sent for participation in this study.

Data analysis
The variables of this study were described in terms of 
mean ± SD (i.e., SD: standard deviation) and frequen-
cies (percentages) as appropriate. Statistical differences 
in average scores of anxiety and depression according to 
categorical independent variables using the independ-
ent samples t-test or One-Way ANOVA as appropriate. 
Spearman’s correlation test was performed to assess the 
correlation between outcome variables and independent 
continuous variables. Furthermore, anxiety and depres-
sion scores were separately regressed on the independent 
variables by fitting multiple linear regression models for 
both outcomes. A two-tailed p-value of less than 0.05 was 
considered statistically significant. All statistical analyses 
were performed using the Statistical Package for Social 
Sciences (SPSS v.24.0; SPSS Inc., Chicago, IL, USA) 
package.

Ethical considerations
The current study was reviewed and approved by the 
Institutional Review Board (IRB) of KSUMC reference 
(#20/0714) and KFMC (#21-412). An electronic informed 
consent was obtained before filling the questionnaires. 
Participation in this study was completely voluntary and 
not compulsory.

Results
In this study, a total of 529 pwMS were studied with 
a response rate of 53.1% (i.e., 529/996). Of them, 216 
(40.8%) were aged 30 to 39 years old. More than two-
thirds were females (n = 355, 67.1%), with a female to 
male ratio of 2:1, and had a university education (n = 
365, 69%). More than one-half of them were not married 
(n = 288, 54.4%) and unemployed (n = 289, 54.6%). Most 
respondents were residing in the central region of KSA (n 
= 321, 60.7%) and the majority of them were Saudis (n = 
458, 86.6%). The average number of years after MS diag-
nosis was 7.1 (SD: 5.5) years with a minimum and maxi-
mum duration of diagnosis of 1 and 28 years. 241 (45.6%) 
participants had more than 18 months history since last 
MS relapse with an average of 28.5 (SD = 26.5) months 
and a range of 3 to 192 months. Furthermore, 213 (40.3%) 
participants had 58.0 (SD = 32.5) minutes of physical 
activity per day (Table 1). In addition, the average score 
of fatigue was 4.6 ± 1.8.

The results indicate that 104 (19.7%) pwMS had depres-
sion and 119 (22.5%) had a borderline level of depression 
(Fig. 1) with an overall mean score of 6.8 ± 4.3. The pwMS 

Table 1  Descriptive statistics of the study variables

Characteristics N %

Age groups
(years)

18 -29 190 35.9

30 -39 216 40.8

40 – 49 105 19.8

≥ 50 18 3.4

Sex Male 174 32.9

Female 355 67.1

Marital status Married 241 45.6

Not married 288 54.4

Region Central 321 60.7

Eastern 73 13.8

Western 73 13.8

Northern 40 7.6

Southern 22 4.2

Nationality Saudi 458 86.6

Non-Saudi 71 13.4

Education Secondary or lower 104 19.7

Diploma 60 11.3

University 365 69.0

Work status Employed 240 46.4

Unemployed 289 54.6

Last MS relapse
(in months)

3 – 6 126 23.8

7 – 12 139 26.3

13 – 18 23 4.3

> 18 241 45.6

Physical activity Yes 213 40.3

No 316 59.7
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aged 50 years and above had the highest mean depres-
sion score (8.6 ± 4.7) and those with an age range from 
18 to 29 years had the lowest mean depression score (6.5 
± 4.4), indicating that depression levels increase with an 
increase in patients’ age. However, differences according 
to age groups were not statistically significant (p-value 
= 0.113). The average scores of depression in males and 
females were 7.1 ± 4.3 and 6.6 ± 4.3 respectively, showing 
no significant statistical difference among them (p-value 
= 0.197). With respect to marital status, the average 
depression score in unmarried patients was (7.0 ± 4.3) 
higher than in married patients (6.4 ± 4.3), but this dif-
ference did not reach statistical significance (p-value = 
0.102). As for nationality, there was no significant statisti-
cal difference in mean scores of depression levels among 
Saudis (6.7 ± 4.3) and non-Saudis (6.9 ± 4.2) (p-value = 
0.653). Regarding region of residence, the highest mean 
score of depression was found in the southern region (8.1 
± 3.7) and the lowest was found in the northern region 
(6.4 ± 3.8), but with no significant statistical differences 
(p-value = 0.191).

Regarding educational levels, the highest and low-
est mean depression levels were attached to the patients 
who had completed secondary or lower (8.4 ± 4.0) and 
diploma education (5.5 ± 4.2), respectively. In the mean-
time, the average depression score of patients who had 
completed university education was 6.5 ± 4.3. The results 
showed that differences in average scores of depres-
sion by education were statistically significant (p-value < 
0.001). Although these differences were evident between 
patients with secondary or lower, and those who had 
either diploma (p-value < 0.001) or university education 
(p-value < 0.001), the difference between patients who 
had a diploma and university educational levels was not 
statistically significant (p-value = 0.202). As for work 

status, unemployed patients had a higher average score 
of depression (7.3 ± 4.4) in comparison to employed 
patients (6.1 ± 4.1) (p-value = 0.001). Concerning physi-
cal activity, patients without physical activity had a 
higher mean depression score (8.4 ± 3.8) than those with 
physical activity (5.7 ± 4.3) (p-value < 0.001) (Table  2). 
The findings also revealed a statistically significant direct 
association between the disease duration and depression 
( ρ = 0.11, p-value = 016). Moreover, the time of the last 
MS relapse was inversely correlated with depression lev-
els ( ρ = – 0.12, p-value = 0.006). That is a patient who 
had the shortest time since the last MS relapse had higher 
depression levels. Moreover, fatigue was significantly 
directly correlated with depression, ( ρ = 0.29, p-value < 
0.001) (Table 3).

The results also showed that 187 (35.3%) had anxiety 
and 84 (15.9%) had a borderline level of anxiety with a 
total mean score of 8.5 ± 5.2. The respondents in the age 
group of 50 years and above had the highest score of anx-
iety (9.4 ± 5.3) while those in the age group of 30 to 39 
years had the lowest score of anxiety (8.1 ± 5.2). But the 
differences in anxiety average scores were not found to 
be statistically different by age groups (p-value = 0.539). 
Although males and unmarried patients had higher aver-
age scores, (8.9 ± 5.3) and (8.7 ± 5.4) respectively, the 
differences did not reach statistical significance. Accord-
ing to marital status, participants who were not married 
scored a higher mean score of anxiety (8.7 ± 5.4) than 
married ones (8.2 ± 5.0) indicating no statistically signifi-
cant variation (p-value = 0.306). Furthermore, Saudi par-
ticipants had a somewhat insignificantly higher average 
score of anxiety (8.5 ± 5.3) than non-Saudis (8.4 ± 5.2) 
(p-value = 0.978) (Table 2).

On the other hand, participants from the southern 
(12.1 ± 6.0) and eastern (7.5 ± 5.9) regions scored the 

Fig. 1  Distribution of depression and anxiety levels among pwMS
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maximum and minimum average scores of anxiety, 
respectively indicating significant statistical differences. 
The pairwise comparison tests showed that partici-
pants from the southern region had scored significantly 
higher than those from the central region (p-value = 
0.017) and the eastern region (p-value = 0.010) as well 
as participants from the western region had scored sig-
nificantly higher anxiety than those from the eastern 

region (p-value = 0.047). In terms of educational lev-
els, respondents with secondary or lower education 
(10.0 ± 5.2) and with diploma education (7.6 ± 4.6) had 
the maximum and minimum average scores of anxiety, 
respectively showing significant statistical differences 
(p-value = 0.002). The results of pairwise comparison 
tests showed that participants with secondary or lower 
educational levels had a significantly higher mean score 
of anxiety than those with diploma (p-value = 0.017) 
and university (p-value = 0.005) educational levels. 
Concerning work status, unemployed patients (9.1 ± 
5.3) had scored higher than employed ones (7.7 ± 5.1) 
(p-value = 0.002). Regarding physical activity, physi-
cally inactive patients (10.1 ± 5.2) scored higher mean 
score of anxiety than those who are active (7.4 ± 4.9), 
showing a statistically significant difference (p-value 
< 0.001) (Table 2). The results also revealed that there 
was a statistically significant correlation between 

Table 2  Average scores of depression and anxiety by respondents’ demographics

- p-values for pairwise comparison of mean depression scores between educational levels: secondary or lower versus diploma: < 0.001; secondary or lower versus 
university: < 0.001; diploma versus university: 0.202

- p-values for pairwise comparison of mean anxiety scores between regions: central versus eastern: 0.914; central versus western: 0.064; central versus northern: 0.998; 
central versus southern: 0.017; eastern versus western: 0.047; eastern versus northern: 0.997; eastern versus southern: 0.010; western versus northern: 0.291; western 
versus southern: 0.657; northern versus southern: 0.051

- p-values for pairwise comparison of mean anxiety scores between educational levels: secondary or lower versus diploma: 0.017; secondary or lower versus university: 
0.005; diploma versus university: 0.772

Variables Depression Anxiety

Mean SD p-value Mean SD p-value

Age 18 -29 6.5 4.4 0.113 8.7 5.1 0.539

30 -39 6.6 4.2 8.1 5.2

40 – 49 7.3 4.2 8.6 5.7

≥ 50 8.6 4.7 9.4 5.3

Sex Male 7.1 4.3 0.197 8.9 5.3 0.239

Female 6.6 4.3 8.3 5.2

Marital status Married 6.4 4.3 0.102 8.2 5.1 0.306

Not married 7.0 4.3 8.7 5.4

Region Central 6.5 4.3 0.191 8.1 5.0 < 0.001

Eastern 6.9 4.9 7.5 5.9

Western 7.5 4.3 10.1 4.8

Northern 6.4 3.8 7.9 4.6

Southern 8.1 3.7 12.1 6.0

Nationality Saudi 6.7 4.3 0.653 8.5 5.3 0.978

Non-Saudi 6.9 4.2 8.4 5.2

Education Secondary or lower 8.4 3.9 < 0.001 10.0 5.2 0.002

Diploma 5.5 4.2 7.6 4.6

University 6.5 4.3 8.2 5.3

Work status Employed 6.1 4.1 0.001 7.7 5.1 0.002

Unemployed 7.3 4.4 9.1 5.3

Physical activity Yes 5.7 4.3 < 0.001 7.4 4.9 < 0.001

No 8.4 3.8 10.1 5.2

Table 3  Correlations between depression and anxiety with 
continuous independent variables

a Spearman correlation coefficient

Variables Disease duration Last MS relapse Fatigue

Depression ρa 0.11 - 0.12 0.29

p-value 0.016 0.006 < 0.001

Anxiety ρa 0.002 - 0.15 0.19

p-value 0.967 < 0.001 < 0.001
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disease duration and depression ( ρ = 0.11, p-value = 
016) meaning that patient with higher disease duration 
after diagnosis was associated with higher depression 
levels but this was not the case for anxiety ( ρ = 0.002, 
p-value = 0.967). Meanwhile, there was a negative and 
significant correlation between the time of the last MS 
relapse and anxiety levels ( ρ = – 0.15, p-value < 0.001). 
Furthermore, fatigue was positively correlated with 
anxiety, showing a statistically significant association ( ρ 
= 0.19, p-value < 0.001) (Table 3).

The results of the multiple linear regression are 
shown in Table 4. For reliability, the standard errors of 
the estimated coefficients and p-values are reported. 
The findings indicated that the estimated multiple lin-
ear regression model for depression was statistically 
significant (F = 7.40, p-value < 0.001), and the most 
important factors of depression were the patient’s sex, 
education, work status, physical activity, and fatigue. 

These factors had explained about 18.7% of the vari-
ability in the average depression scores reported by 
the participants. Specifically, the average depression 
score of males was 0.87 higher than their female coun-
terparts ( β = 0.87; p-value = 0.033). Furthermore, the 
mean score of depression for participants with sec-
ondary or lower education was 1.34 higher than those 
with university education ( β = 1.34; p-value = 0.017) 
while this average for participants with diploma edu-
cation was 1.35 less than those with university educa-
tion ( β = – 1.35; p-value = 0.002), holding other things 
equal. Holding other variables constant, not employed 
patients were 1.22 times more depressed than employed 
ones ( β = 1.22; p-value = 0.002). Participants without 
physical activity were 1.79 more depressed than those 
with physical activity ( β = –1.79; p-value < 0.001), cit-
rus Barbus. Moreover, one point increase in fatigue 
was associated with a 0.58 increase in the mean score 
of depression ( β = 0.58; p-value < 0.001), holding other 

Table 4  Results of multiple linear regression for depression and anxiety

For depression model: R-squared 0.216; adjusted R-squared 0.187

For anxiety model: R-squared 0.165; adjusted R-squared 0.134

Robust standard errors in parentheses
a indicates significant effect at 5% level of significance

Variables Categories Depression Anxiety

Coefficient (S.E) p-value Coefficient (S.E) p-value

Age groups
Ref. 18 – 29

30 – 39 – 0.10 (0.44) 0.826 –0.88 (0.57) 0.114

40 -49 – 0.13 (0.58) 0.829 –0.79 (0.78) 0.279

≥ 50 0.75 (1.0) 0.470 –0.30 (1.45) 0.817

Sex
Ref. female

Male 0.87a (0.40) 0.033 0.68 (0.53) 0.184

Marital status
Ref. married

Not married 0.17 (0.40) 0.670 0.34 (0.51) 0.492

Nationality
Ref. Saudi

Non-Saudi – 0.02 (0.52) 0.963 –0.19 (0.64) 0.772

Region
Ref. central

Eastern 0.01 (0.54) 0.982 –0.86 (0.75) 0.205

Western 0.91 (0.52) 0.078 1.95a (0.61) 0.003

Northern – 0.91 (0.67) 0.176 –0.99 (0.75) 0.237

Southern -–0.45 (0.92) 0.625 2.05a (1.19) 0.038

Education
Ref. university

Secondary 1.34a (0.48) 0.005 0.79 (0.59) 0.185

Diploma - 1.35a (0.56) 0.017 –0.38 (0.61) 0.591

Work Status
Ref. employed

Not employed 1.22a (0.39) 0.002 1.32a (0.49) 0.008

Physical activity
Ref. No

Yes –1.79a (0.39) < 0.001 –2.17a (0.49) < 0.001

Last MS relapse
Ref. 3 – 6 months

7 – 12 – 0.37 (0.48) 0.447 –0.11 (0.61) 0.861

13 – 18 – 0.31 (0.89) 0.729 0.59 (1.30) 0.593

> 18 – 0.84 (0.44) 0.059 –1.15a (0.57) 0.040

Years after diagnosis of MS - 0.04 (0.03) 0.245 -0.015 (0.04) 0.738

Fatigue - 0.58a (0.10) < 0.001 0.45 (0.13) < 0.001

Constant - 0.46 (1.3) 0.729 3.38a (1.67) 0.042
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things equal. On the other hand, age, marital status, 
region, nationality, last MS relapse, and duration of dis-
ease diagnosis had no simultaneous significant effect on 
depression (p-values > 0.05).

The results also indicated that the estimated multi-
ple linear regression model for anxiety was statistically 
significant (F = 5.29, p-value < 0.001) and the included 
factors had explained about 13.4% of the variability in 
the average score of anxiety. Furthermore, the results 
revealed that factors of the region, work status, physical 
activity, last MS relapse, and fatigue were found to signif-
icantly affect the mean score of anxiety. That is, the aver-
age score of anxiety for patients from the western and 
southern regions were 1.95 and 2.05 times higher than 
those from the central region, respectively ( β = 1.95; 
2.05; p-value = 0.003; 0.38), ceteris paribus. Unemployed 
patients were more anxious than those employed, holding 
other things constant ( β = 1.32; p-value = 0.008). Hold-
ing other variables constant, the average anxiety score of 
inactive patients was 2.27 times higher than those with 
physical activity ( β = –2.27; p-value < 0.001). Addition-
ally, patients with more than 18 months since the last MS 
relapse were 1.15 times less anxious than those with 3 to 
6 months since the last MS relapse ( β = –1.15; p-value 
= 0.040). With the ceteris paribus condition, a one-
point increase in fatigue levels was associated with a 0.45 
points rise in average anxiety score ( β = 0.45; p-value < 
0.001). Nonetheless, none of the remaining variables had 
statistically significant impacts on patients’ anxiety (i.e., 
age groups, sex, marital status, nationality, educational 
levels, and disease duration) (Table 4).

Discussion
The current study aimed at assessing factors influencing 
depression and anxiety levels in pwMS in KSA. The study 
revealed that the prevalence of depression and anxiety 
falls within the range of the findings of overseas research 
[7–11, 41, 42]. Meanwhile, participants were more likely 
to anxious rather than being depressed, which is consist-
ent with some previous research [9, 10] but not others [8, 
41, 42]. For instance, a study in Iran showed that severe 
anxiety was prevalent among 34.5% of patients and severe 
depression was prevalent in 24.1% of them as measured 
by the Depression, Anxiety, Stress Scale (DASS-21) [9]. 
Furthermore, Alsaadi et al. showed that the prevalence of 
anxiety and depression was 20% and 17.2%, respectively 
in 80 pwMS in the United Arab Emirates [10]. In Norway, 
however, the prevalence of depression (31.4%) was higher 
than anxiety prevalence (19.3%) among pwMS [41].

The univariate analysis showed that average scores of 
depression and anxiety were significantly different by 
educational levels, work status, physical activity with 
the highest prevalence being attached to those with 

secondary or lower education, without physical activ-
ity, and unemployed. Average scores of anxiety were 
significantly varied by region of residence with the 
highest prevalence in the southern region but differ-
ences in depression scores were not evident. Bivariate 
correlation showed that longer disease duration was 
associated with higher depression but not for anxi-
ety. Moreover, having a recent relapse and high fatigue 
scores were associated with high anxiety and depres-
sion levels. The results of various studies are inconclu-
sive. Karimi et  al. showed that anxiety was inversely 
correlated with education confirming our findings but 
depression was not, which contradicted our study find-
ings [9]. Furthermore, they showed that differences in 
mean scores of anxiety and depression were not signifi-
cantly different by sex, age, and marital status, which 
is consistent with our findings [9]. On the other hand, 
Alsaadi et  al. indicated that age, sex, marital status, 
education, and duration of MS had no significant cor-
relation with both anxiety and depression [10]. A study 
by Greeke et al. showed that there is a highly significant 
correlation between depression and fatigue in pwMS 
[43].

The findings of the current study also revealed that 
factors including sex, education, work status, physical 
activity, and fatigue were significantly affecting depres-
sion levels, whilst region (e.g., central versus western and 
southern), physical activity, work status, last MS relapse 
(e.g, 3 -6 months versus > 18 months), and fatigue were 
significantly affecting anxiety levels in pwMS in KSA. A 
recent study in Norway indicated that the risk factors of 
depression were younger age at onset and fatigue, while 
those for anxiety were lower EDSS score, pain, fatigue, 
and younger age at onset [41]. Which is to some extent 
congruent with our findings. A study in Iran found 
that the education, occupation, and economic status of 
patients were all significant risk factors for depression, 
while the only significant factor affecting anxiety was the 
economic status [9]. Another study in Canada revealed 
that depression, low education, and decreased quality 
of life were associated with higher odds of anxiety [12]. 
Therefore, possible future intervention and educational 
programs are needed to support pwMS in KSA especially 
those with the lowest level of education. Disease duration 
was not an influential factor of both disorders, which is 
consistent with previous research [41, 42]. In this study, 
the average disease duration was 7.1 years which might 
be enough for pwMS to follow or develop appropriate 
coping strategies and adapt their lifestyle or quality of life 
[44]. In the meantime, this study showed that age, marital 
status, and nationality were not found to be determining 
factors of both disorders, which is mostly confirmed in 
previous research [9, 12, 13, 41, 42].
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On the other hand, other research had considered 
other factors including genetic and pathophysiological 
pathways that develop the correlation between anxiety 
and depression and MS disease, which we do not antici-
pate in this study [45]. Nevertheless, since researchers 
were not able to link anxiety to MRI aberrations or clini-
cal characteristics, some of them proposed that both dis-
orders may be considered reactive responses to the onset 
and progression of MS disease [46]. However, a study by 
Bakshi et al. indicated that depression levels were signifi-
cantly associated with total brain MRI lesions and atropy 
[47]. Therefore, premature treatment and intervention 
of anxious and depressive symptoms may contribute to 
reducing disease adverse outcomes.

The current study was subject to various limitations. 
First, the researcher relied on a self-report questionnaire 
for data collection that might have influenced results’ 
validity whereby participants in this study may not pay 
careful attention in completing the questionnaire, which 
may lead to a bias in measurement. Second, the current 
study studies anxiety and depression among pwMS who 
did not have walking difficulties, which might affect the 
generalizability of the results. In this regard, depres-
sion, anxiety, and fatigue will be probably higher if those 
patients were included. Third, MS disease type was not 
taken into account to classify patients. Therefore, classi-
fying pwMS according to disease type may improve the 
results. Fourth, the design of the current study was cross-
sectional, so results should be interpreted with caution 
since we are not able to determine a causal relationship 
between the variables. Finally, genetic, ecological, and 
vitamin D status are other factors that we did not control 
for in our study, which could have an impact on the rates 
of both disorders [48, 49].

Given the current COVID-19 pandemic, recent 
research had showed that pwMS were at higher risks of 
mental health disroders including depression, anxiety, 
stress, and insomnia due to the imposed lockdown that 
lead to distruption of lifestyle social distancing and isola-
tion and thus urge the need for appropriate psychologi-
cal support for this cohort [50, 51]. The current study, 
however, did not consider the COVID-19 related psycho-
logical impact in pwMS. Therefore, further research is 
needed to asses this effect, especially for patients who got 
infected with COVID-19 disease.

Conclusions
In conclusion, the prevalence of anxiety was approxi-
mately twice the prevalence of depression in pwMS The 
current study showed that depression was more likely to 
be significantly affected by being male, of lower educa-
tion, unemployed, inactive, and with a history of fatigue. 
While the anxiety was significantly affected by region, 

unemployment, the short period since last MS relapse, 
physical inactivity, and fatigue. Hence, increased focus on 
symptoms of anxiety and depression and their associated 
factors during regular clinic visits is a requirement. Finally, 
periodic tests and follow-up of treatment for pwMS suf-
fering from both disorders by a psychologist are needed as 
well.
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